Abstract: The oxidative stability and the particle size of several types of liposomes were assessed in order to characterize their behaviour when submitted to the aggressive conditions of the Artemia enrichments.
Zeller, 1996), microcapsules (Southgate and Lou, 1995) and oil emulsion products 47 the original size distribution (New, 1990) , and therefore the bioencapsulation efficiency 100 in the nauplii. 101
In order to better characterize the behaviour of liposomes during the Artemia 102 enrichment, we studied the oxidative stability of several liposome formulations when 103 submitted to standard enrichment conditions, together with the changes in the vesicle 104 size throughout the process. For this reason, the concentration of TBARS formed during 105 the incubation of liposomes was used as an estimator of oxidative stability. In a second 106 experiment, changes in the particle size of liposomes were monitored throughout the 107 incubation period by means of a light scattering laser technique. 108
Materials and methods 109

Preparation of liposomes 110
The oxidative stability and the changes in the vesicle size were assessed in five 111 liposome formulations submitted to standard Artemia enrichment conditions. Three 112 different phospholipid sources (see Table 1 Table 2 . 146
Oxidative stability of liposomes during enrichment 147
This experiment assessed the oxidative stability of the five liposome 148 formulations (Table 2) 
Lipid classes and fatty acid determinations 212
The lipid class and fatty acid analyses of the phospholipid sources used in the 213 liposome preparation were analysed after a lipid extraction procedure carried out by the 214 method described by Folch et al. (1957) . Lipid classes were determined using a high-215 performance thin-layer chromatography (HPTLC) method as proposed Olsen and 216 Henderson (1989) . Analyses of fatty acids were carried by gas chromatography as 217 
Changes in the liposome size during enrichment 244
Diameters of liposomes throughout the enrichment period are represented in Fig.  245 2. All five liposome formulations showed minor changes in their size during the 246 incubation time when exposed to the experimental conditions in absence of Artemia 247 nauplii. In these circumstances, all formulations maintained their original size of around150 nm. However, the presence of Artemia nauplii in the medium gave rise to an 249 increase in the particle diameter of liposomes. Except for Ldet SPC and Ldet KPE, a 250 significant increase (P 0.05) in the liposome size in the presence of Artemia was 251 observed at 17 h of incubation and onwards. Thus, Ldet KPE did not show differences 252 between the absence and presence of Artemia nauplii at any sampling point (Fig. 2a) , 253 whereas Ldet SPC liposomes (Fig. 2c) exhibited a significant increase (P 0.05) only at 254 the end of incubation (t o + 22 h). The inclusion of retinyl palmitate in krill liposomes 255 (Ldet KPE:vitA) was associated to a slight increase in the liposome diameters in the 256 presence of Artemia nauplii (Fig. 2b) . 257
The most obvious augment in the particle diameter was seen in Lext SPC:CHO 258 liposomes (Fig. 2d) . In this formulation, the presence of nauplii caused a marked 259 increase in particle sizes, which was associated with high variability at 12 h and 260 onwards. Another remarkable result is the different behaviour showed by Lext 261 SPC:CHO (Fig. 2d ) and Lext DPPC:CHO (Fig. 2e) . Despite the fact that both 262 suspensions were formulated with purified phospholipid sources mixed with CHO at the 263 same phospholipid:CHO ratio, DPPC liposomes showed much lower increase in size in 264 the presence of nauplii compared to SPC vesicles (Fig. 2e) . , our data can be 316 converted into the same units used by these authors (moles of TBARS per lipid weight 317 unit) and, hence, data from both studies can be compared. At the beginning of the trials, 318 the concentration of TBARS was 1420±300 nmol g lipid -1 in our experiment ( 
